China has suffered the environmental consequences of rapid development with poor environmental regulation for decades.
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Five Year Plan (2006 Plan ( -2010 was the first Five Year plan in which a pollution reduction target (sulfur dioxide) was met, and in fact it was exceeded. Moreover, China also came close to meeting its goal to reduce energy intensity (energy used per unit GDP generated) by 20%. This was particularly striking when contrasted with the first half of the decade (the 10 th Five Year Plan period), when most indicators got considerably worse, including energy intensity, which in the 1980s and 1990s had been steadily improving.
When we look at the major indicators the Chinese government focused on, in particular energy intensity and sulfur dioxide emissions, 2006 appears as a clear inflexion point. Energy intensity had been gradually improving for decades, but actually rose in the early 2000s. With the inception of the 12 th Five Year Plan energy intensity began to improve, and despite considerable challenges over the five year period, particularly the global economic crisis and China's massive stimulus spending, overall energy intensity was almost 20% lower at the end of 2010 than it had been at the beginning of 2006. Moreover, SO2 emissions, where the goal was a 10% reduction, had actually fallen more than 14% during the same period.
Clearly a change occurred, but how did it happen? The challenges posed by both pollution and high-energy intensity were well known for decades. But a confluence of political, economic and institutional developments has changed both the priority for action and the government's capacity to act.
Energy security
Energy security has been one of China's major historic concerns, going back at least as far as the Sino-Soviet split in the late 1950s/early 1960s, when China was left without a stable supply of imported oil.
ii While China has been self-sufficient in coal for centuries, it relied heavily on imported oil for the first decade of the new People's Republic. This changed when the Soviet advisors pulled out and China's import source disappeared. The fortuitous discovery of one of the world's largest oilfields at Daqing in Heilongjiang in the early 1960s, just after the Sino-Soviet split rescued China from an energy crisis. It also paved the way for decades of energy independence, and established itself as one of modern China's great narratives of self-reliance.
iii Later oil finds were not nearly as large as Daqing. As the economy grew and Daqing's own reserves were being depleted, it became clear by the early 1990s that China was soon to become a net oil importer. In fact, China became a net importer in 1993, even though publicly delays and corrections in data meant that policymakers were not fully aware of the watershed for a year or two. Analysts had expected this change in trading position to be a major concern for the Chinese government, but in the event the change was barely remarked on and caused little change in Chinese government policy.
China became a net importer of oil during a period of global stable prices, and energy security slipped to the back burner. This began to change in the last decade, as energy prices became unstable, political instability in source countries became more apparent, and potential conflict with other consumer countries also became a greater concern. A confluence of events in 2005 brought this message home. The first was the run-up in both world oil prices and Chinese imports in 2004, the import data becoming apparent after the end of the year. Chinese imports rose particularly rapidly that year, and while they later slowed down, a significant amount of international media attention in 2005 focused on Chinese imports as a cause of higher oil prices. Moreover, there were two votes in the US House of Representatives in 2005 -one on the import of nuclear equipment and the other on a proposed purchase of a US oil company (UNOCAL by CNOOC) that made Chinese policymakers nervous. While neither vote was binding, both suggested there was some opposition to China's efforts to secure its energy supplies internationally.
At the same time, China became increasingly concerned about security of supply, even from domestic sources. In other words, heavy dependency on coal from a single region leaves China very vulnerable to natural disasters, such as the blizzards of 2008.
iv The net result of these energy security issues was to bring back energy efficiency programs that had lain dormant since the late 1990s. Controlling the rapid rise in China's energy demand was clearly a win-win -it reduced the need to turn to international markets, it reduced the pressure on China's own supply lines and it saved money. Similarly developing non-fossil energy sources reduces competition for foreign energy supplies and diversifies supply within China, reducing pressure on the coal transport system. v
A Broader Notion of Development
The early 2000s were in many ways a watershed period for China's worldview and economic development. China joined the World Trade Organization in 2000. Negotiating entry and preparing the economy for this transformation had preoccupied much of Chinese economic and trade policy as well as international diplomacy throughout the 1990s. Now China could reap the benefits.
vi And these benefits turned out to be considerable. Growth averaged 10.5% in the decade 2001 , and while the full ten-year average had been the same in the 1990s, in fact, over the course of the 1990s growth had slowed, while in the 2000s, it accelerated for much of the decade. The net result of this cumulative rapid growth, extending back to when China initiated reform and opening in 1979, was that China was vastly richer than it had been just two decades earlier and by 2005, it was much wealthier than it had been even in the late 1990s. An economy growing at 10% a year doubles every seven years, thus China in 2005 when it looked at its next five year plan was more than twice as wealthy as when it had founded its first environmental enforcement agency, the State Environmental Protection Administration (SEPA) in 1998.
Institutional Capacity to Address Environmental Challenges
Hand-in-hand with greater wealth, China had gained considerably in institutional capacity. There is considerable debate in the literature as to whether China's growth post-2000 was due directly to increased trade generated by WTO accession or by the institutional developments that were required to meet WTO entry requirements. The Chinese central government along with the Stateowned Enterprises (SOEs) were completely overhauled in the late 1990s. The general view is that Chinese reformers used the pressure of WTO accession to drive and reform agenda domestically, and their reason for doing so was to spur economic growth. Together the central government and the SOEs laid off tens of millions of workers in the late 1990s. While the majority of these employees came from the much larger SOEs, the result for both government and SOEs were much leaner and tighter administrations. In most (but not all cases) vii the result was much more effective bureaucracies. While WTO accession has become a shorthand way to describe a number of very different processes -opening to trade, harmonization with international standards and practices, government reform, SOE reform, domestic regulatory reform -and there is considerable debate as to which contributed in what proportion to the growth rate, from the point of view of their influence on energy and environment policy, it is the sum total of these changes that matters.
Growth itself spurred a new concept of development, because both the government and the public felt richer and better able to address additional challenges. But the institutional change that came with WTO accession also aided this new conception, because there was greater confidence in the ability of the government to meet new challenges and adapt institutions.
This confidence was strengthened and its relevance to social issues made more explicit in the wake of the 2003 SARS crisis. It seems almost forgotten now that President Hu Jintao and Premier Wen Jiabao came into power in the middle of the global panic over SARS, and there were real fears that SARS could become a global pandemic and a long-term threat to Chinese public welfare and the Chinese economy. The epidemic was already raging in Southern China, Hong Kong, and much of Southeast Asia, the virus had yet to be identified, and on the day President Hu is sworn in, Canada reported its first eight cases. Just a month later, the city of Beijing virtually shuts its doors to focus on SARS eradication.
viii Remarkably, by July 5, 2003, the World Health Organization has removed all travel warnings from SARS-affected areas and the disease apparently has been removed from the human population. The effort to achieve this result was extraordinary, involving government and public mobilization, a rapid ramp up in public health capacity and extensive international cooperation.
ix This brief epidemic cost China 0.5% of GDP, but cost harder hit Hong Kong a full 4%, x and, had the epidemic not been so rapidly contained, the risk in lost lives and livelihoods was even greater. The epidemic thus brought home to the Chinese leadership that social issues could rapidly and adversely affect development, and that China had the institutional capacity to address these issues. The public health infrastructure moved forward rapidly in the wake of SARS, taking on other challenges, including HIV/AIDS and avian influenza.
But neither the lessons nor the conclusions were restricted to public health. As they faced down SARS, Hu and Wen were also confronted by a public firestorm over the death of a college graduate named Sun Zhigang, who was detained and beaten in a migrant detention facility in Guangdong Province the day after Wen was sworn in. While the migrant detention facilities and their abuses had long been criticized by legal reformers and migrant advocates, middle class urbanites were galvanized by a story about a middle class professional in the way they had not been by the plight of ordinary workers. Strikingly, the State Council under Premier Wen Jiabao moved quickly to reform the entire system, not just try to address a smaller subset of cases. The story first surfaced April 25, and by June the Central government had eliminated mandatory detention for residency reasons. xi Through the 1990s the government consensus had been that not only was economic growth the primary goal, but it was really the only domestic social or economic policy goal.
xii The argument was that there simply were not enough resources for a broader focus. The new government in 2003 dramatically altered the range of possibilities, rapidly initiating new policies in areas ranging from health to public safety, and implementing them at the provincial and local level. This change reflected a growing sense of government capacity and institutional capability, greater wealth and thus economic resources to spend on new priorities, and the interests of the public. Both SARS and the Sun Zhigang case directly affected the middle class and spoke to their anxieties. Having reached a certain level of prosperity the urban public was much more aware of risks of losing it all -whether by entering a hospital and walking out with a poorly controlled disease or being picked up on the street in a case of mistaken identity. The middle class was expressing its desire for a higher, safer quality of life, and in the early 2000s the government showed much more awareness of these concerns and responsiveness to them.
A Clean Environment as a Development Goal
As the notion of development broadened to include both public health and quality of life, it would seem likely that environmental issues would become part of the package, but in 2003 and 2004 environmental issues and poor enforcement still seemed like back-burner issues. But by 2005 a number of factors increased governmental attention to the stressed state of China's environment. The first was as discussed above renewed interest in energy policy. The best approaches to energy security -energy efficiency and diversification of supply -both have obvious environmental co-benefits that advocates could highlight.
But the transforming event xiii was the November 13, 2005, Songhua River spill -a major environmental incident that received sustained national coverage, first on the web and then in the media. While there were attempts at cover-ups, and ultimately coverage was limited, the public was exposed to a full two months' of coverage in the national media, particularly on television. xiv This was the first such environmental disaster with national coverage, and its impact on the Chinese public was similar to the Exxon Valdez oil spill in the United States in the 1987 -a notable jump in environmental awareness and demands for greater action. The actual incident involved a fire at a petrochemical plant owned and operated by PetroChina, the world's sixth largest company, xv and a major economic and political power in China. The fire caused a release of the several chemicals, including benzene and nitrobenzene, in the Songhua River near Jilin, upstream of the major city of Harbin, and contaminated river water then flowed into the Heilongjiang or Amur River, causing concern on both sides of the Sino-Russian border.
xvi The government's immediate response included two forms of damage control. The first was obviously to address the pollutants in the river. The second was on the public relations front, and specifically to address the public's concern that someone be held responsible. The official fingered was China's top environmental enforcement official, then State Environmental Protection Administration (SEPA) Administrator Xie Zhenhua, who resigned. While much domestic and international media attention focused on the failure of Xie's agency to enforce environmental regulations at the PetroChina plant, it seems unlikely that anyone in the government leadership actually thought that Xie's subministerial body had the power to enforce regulations at one of the world's largest companies, whose leadership far outranked him in the Chinese Communist Party (CCP) hierarchy. More likely Xie took a fall for the team. Indeed he appears to have been rewarded for doing so: He came back to government the following year with full ministerial rank, responsible for climate change in the National Development and Reform Commission. th Five Year Plan. Instead of setting a large number of goals and then failing to meet them, they chose just two goals -one air pollutant and one water pollution measurement -and focused all efforts on these. This was a novel approach -most developed countries use a combination of human health and ecosystem health factors to set standards, and the recommendations from the WHO, for example, are entirely based on human health. The 11 th Five Year Plan targets are much more pragmatic. No one would suggest that reducing sulfur dioxide (SO 2 ) and chemical oxygen demand (COD) by 10% was sufficient, but achieving it was difficult in five years, and for the first time, the goals were actually met. The next watershed event in China's growing environmental awareness and institutional confidence was the 2008 Beijing Olympics. In bidding for the Games in 2001 Beijing promised an ambitious program to clean the air, and despite international skepticism leading up to the Games, it largely delivered. After a very difficult first two days of the Olympics, with extreme heat, humidity and air pollution, the regional governments came up with a mix of control measures that ensured remarkably good air quality for the rest of the Olympiad period, which included both the Olympics and the Paralympics.
xix The cleaner air was a result of both longterm efforts -air quality slowly improved over the several years leading up to the Games -and a set of specific measures to guarantee well above average performance during the Games. The most well-known measure was the imposition of odd and even driving days, but of at least as great importance was the reduction in power plant operations by 30% and the imposition of restrictions not just on the city of Beijing, but on the other provinces within the Beijing airshed. xx Critics at the time doubted the impact of short-term measures given that they by definition would not continue beyond the Olympics themselves. However, the positive impact of those measures added to subsequent pressure to continue to address air pollution issues. The public and indeed government officials themselves, became aware of what an improvement in air quality meant to quality of life. The most immediate public pressure was to continue to restrict driving. The Beijing government initially planned to discontinue driving restrictions after the Games, but public outcry pushed them to modify the plan. The restriction was loosened from odd-even to a one-day-a-week restriction, xxi and the government began actively seeking additional vehicle restriction measures. Since then Beijing has instituted substantially higher parking fees, kept public transportation prices low and most recently has begun to restrict vehicle license plates.
xxii
The advances made during the 11 th Five Year Plan Period -reductions in SO 2 and COD as well as the overall improvement in air quality demonstrated during the Beijing Olympics -combined with the MEP's new bureaucratic heft as a full ministry to enable it to propose more ambitious goals in the 12 th Five Year Plan. In addition to continuing to reduce both SO 2 and COD, the new plan added targets for an additional air pollutant, nitrogen oxides (NOx) and an additional water pollutant (ammonia nitrogen).
xxiii At the same time MEP was establishing a new regulatory mechanism for Regional Air Quality (RAQ) control.
xxiv Air pollution experts, including those within the SEPA and then MEP bureaucracy, knew full well that serious air pollution efforts would require a focus on entire regions and not just on major cities, but that level of political coordination is difficult in a country in which most mandates are delegated to the provinces. The Beijing Olympics demonstrated the importance and effectiveness of regional control efforts, and enabled MEP to make the case to the State Council.
Regional air quality control is more complex than the types of emissions standards MEP has enforced to date. Environmental regulations involve a complex mix of regulatory standards tied to outcomes -total emissions loads allowed for various periods -hourly, daily or yearly -with specific standards for sources -technology and emissions requirements for automobiles, industrial users and electric power plants, for example.
xxv Given that both the meteorology and the number and type of sources vary by region, to achieve any specific environmental outcome in densely populated, heavily industrial or meteorologically challenging areas requires adjustments to the types of restrictions on sources.
In China in addition to regulatory limits and standards, there have also been the Five Year Plan goals, which are focused on making progress to achieve percentage reductions that rather than on specific environmentally determined outcomes. Given the size of the challenge, the Five Year Plans are a realistic way to move forward, but public frustration has grown as pollution continues to be a major health and quality of life issue. RAQ management is a major step forward in tying environmental enforcement to environmental outcomes, but it is not easy to implement. MEP needs to add a number of pollutants to its control strategy to address some of the largest health risks, to monitor and measure these effectively and then to adjust controls to deal with variable conditions on the ground.
As MEP was in the midst of the spadework for implementing the RAQ regulations, public outcry again propelled their efforts forward. In the autumn of 2011 the Chinese blogosphere lit up with criticism of Beijing air quality, and shortly thereafter the domestic press joined the chorus. The trigger for the discussion was in part the poor equality in the autumn. It may also have been articles in the international press commenting on the poor air quality measured at a monitor set up at the US Embassy that is transmitted via twitter that were translated and shared on the Chinese Internet. The public outcry very much focused on Beijing. Thanks to a combination of the types of pollution sources in the area and Beijing's difficult meteorology, its air quality is markedly poorer than other wealthy areas such as Shanghai and Guangdong.
While Beijing city's initial response was quite defensive, but MEP in fact was well positioned to be responsive. Its annual meeting on RAQ management in November 2011 focused specifically on adding control of the additional pollutants that were needed to address the air quality problems. The focus at the time was on getting initial regulations in place within a year, and national level controls on PM 2.5 by 2016. Over the next several months, implementation sped up, and there are indications that nationwide PM 2.5 monitoring is moving forward.
xxvi Beijing also announced much more ambitious targets than the national plan, promising to reduce air pollution by 15% by 2015 and 30% by 2020.
xxvii Public concern about water quality has also grown, although public attention has been more sporadic. Air pollution is a near constant concern for urban residents, whereas much water pollution isn't visible to the vocal urban public until a crisis occurs. The Songhua River was not the only such crisis in recent years. Two major algal blooms have attracted national attention -in Tai Lake north of Shanghai in 2007 xxviii and at the Olympic sailing course in Qingdao in 2008.
xxix Algal blooms are symptomatic of eutrophication, and there continue to be such blooms, including in both those locations with somewhat less national attention. As a result of the concern over eutrophication ammonia nitrogen was added as a target in the 12 th Five Year Plan. This is a critical step forward, but the challenges overall are even greater than in addressing air pollution.
Climate change as a driver
Concern about energy security, economic health and a better quality of life by reducing local air pollution have clearly driven much of China's actions, but climate change itself is clearly part of China's concerns. The complexity is that the climate change discussion began not so much as a discussion of the impacts of climate change on China's economy and development, but a discussion of the costs of mitigation on China's future development.
xxx Thus, if we look back to the 1990s, the climate negotiations were seen mainly in terms of how to reduce the cost of engaging with the process. To not engage seemed risky, given that China's major trading partners were all engaged, but the process itself seemed to offer few benefits, especially given the time horizon of needs in a poor developed country. With immediate poverty to address, as well as ambition to strengthen itself as a nation, the Chinese government appeared less concerned about problems that at that time were predicted to be decades or even centuries in the future.
With climate change itself appearing much more remote then than it does now, technology transfer became an important issue. If solving the problem wasn't a sufficient carrot, perhaps offering a development benefit that should also help solve the problem might be useful. The challenge is that technology transfer has since been a major sticking point with China, as well as other developing countries arguing that they have not seen major transfers of technology. This is in part definitional issue, since developing countries would like to see governments transfer technology, which has not happened under the United Nations Framework Convention on Climate Change (UNFCCC) or the Kyoto Protocol. At the same time, the Clean Development Mechanism (CDM), a program specifically designed to spur new technologies, has been well received and widely used in China. While not all projects have had cutting edge technology, CDM financing has been critical to such new industries as windpower, and important in spurring businesses that may not be cutting-edge, but were new to China, such as waste to energy.
xxxi In creating both new energy industries and a whole commercial network to support the CDM market, the CDM created new groups of domestic stakeholders for a climate regime.
The publication of the Intergovernmental Panel on Climate Change (IPCC)'s Fourth Assessment xxxii in February 2007 marked another turning point in China's climate change awareness. While climate skepticism of the sort found in the United States has had a much smaller influence in China, prior to the Fourth Assessment there were doubts in the policy community that climate change would be all bad for China. If one goes back to the Third Assessment xxxiii in 2001, there was very little in the way of quality modeling to make predictions at mid-latitudes. Some research had even suggested that CO 2 might "fertilize" crops, increasing agricultural output. The research that fed into the Fourth Assessment suggested that any such effect would be outweighed considerably by changes in weather systems. Overall China could expect more droughts in the North and floods in the South, both diminishing agricultural yields, as well as leading to other hardships and losses.
Not only did the Fourth Assessment speak more directly to how China would fare, but for the first time significant numbers of Chinese researchers were involved in the effort. At least 10% of the co-authors were Chinese, and these included the Qin Dahe, who headed the Chinese Meteorological Administration and was co-Chair of the Science Working Group within the IPCC. Even before the published report these researchers were presenting their findings to Chinese policymakers. As a result there was a substantial shift in perspective within China on the extent of the risk of climate change itself, rather than the cost of mitigation. This focus has actually been heightened by the growing discussion of climate security as an issue internationally. In particular, the United States Defense Department's October 2003 report, "An Abrupt Climate Change Scenario and Its Implications for United States National Security," xxxiv was highly influential in bringing home to the Chinese foreign policy establishment the security implications of climate change.
xxxv
The complexity for international observers, and especially for negotiating partners, is that the recognition of a national interest in climate mitigation is not one and the same as a commitment to any particular level of domestic mitigation. In fact, it raises the level of frustration within China at the failure of developed countries to act more rapidly after the signing of the 1992 Framework Convention, xxxvi whose text specifically tasks developed countries with "taking the lead" at a time when Chinese emissions were a tiny fraction of what they are today.
Because of the global nature of both climate change mitigation and its impacts there is still a sense of a prisoners' dilemma in who should move first. In fact, the Chinese have moved farther toward seeing mitigation as in their own interest than has the United States.
xxxvii The Chinese also see the range of technologies they have been able to develop and deploy, in particular wind, solar and nuclear power as giving them a comparative advantage in the future. Chinese policymakers recognize the positive energy security, economic and local environmental benefits of most climate mitigation actions -at least up to a point. The question really becomes how to justify actions that are more expensive than those other benefits might call for.
Adding it up: A New View of Development
China remains a developing country with a per capita GDP still less than $5000.
xxxviii Thus, development remains the critical domestic policy goal. However, the definition of what development means has changed fundamentally in the past decade. A decade ago, the only real measure was GDP. Today, public health, attractive cities, technological development, long-term sustainability have all become critically important. While China's per capita GDP is modest in global terms, it is dramatically higher than a decade or two ago. The result has been a rapid growth both in public expectations and in policymakers and leaders' confidence in their ability to meet those expectations. Institutions are more sophisticated and there is a great deal more confidence in these institutions.
At the same time, environmental issues have become recognized as important for both energy and national security. Thus, in addition to the solid developmental reasons for supporting better environmental performance, China's leaders now recognize the importance of both energy and climate security in existential terms.
Neither of these conclusions suggest that China is willing to go it alone on climate mitigation, in particular. Negotiations involve a complex consideration of what other countries can offer, and the Chinese are increasingly concerned about how much is offered from the non-EU developed world. It does suggest that China has its own national interest in these issues, and that it will continue to implement energy and environmental policies that align with what it defines as a national interest in sustainability.
